A new solution of the Einstein-Born-Infeld theory in 2 + 1 space-time is derived. A new solution has no horizon there are two singularity. This space-time has two singular points, however, one of the point at the origin is not in the physical region. We also investigate the energycondition. Then, weak energy condition is satisfied. However, causal energy condition is violated.
The theory of gravity in 2 + 1 dimensional spacetime was first investigated by Deser et al [1] . Anyone could not find black hole solution in 2 + 1 space-time around 80's. However, Bañados et al [2] derived black hole solution in the 2+1 Anti-de-Sitter space time. After their research, the solution in 2 + 1 space-time with matter field was investigated. In this paper, we attention non linear electrodynamic (NED) as the matter field.
Einstein's gravity solutions in 2 + 1 space-time that couple to NED was first investigated by Caldro et al [3] , [4] . They treated circular symmetric electric field. Recently, Mazaharimousavi found new solutions with special vector potential that is considered in our paper. There is consistent solutions with Maxwell electrodynamic field [5] and |F | type NED without cosmological constant [6] . Then, in this paper, we try to find a new 2 + 1 gravity solution coupled to Born-Infeld type NED [7] without cosmological constant.
Let us take the 2 + 1 dimensional action which is coupled to electrodynamic field without cosmological constant
Where R is the Ricci scalar, α is a coupling constant and F is the Maxwell invariant which is defined by
The explicit form of the Laglangian is given by
Where b is a constant. We get the following Einstein equation from the variation of the action (1) which is respect to g µν G
Where T µν is the stress tensor of the electromagnetic field given by
in which L ,F means differential of F and the explicit form is
Next, let us set the electric field ansatz as
Where E 0 is a constant. Electric potential such as
generate the electric field (6) (two constant a and c satisfy the relation a + c = 1). Above electric field ansatz was investigated by Mazharimousavi at el [5] , [6] . They considered F k type electromagnetic field of k = 1/2, 1. Then, we set metric ansatz as follows:
In which r 0 is a constant, and B(r) is some arbitrarily function. Such as metric is derived by F 1/2 type * s007vc@yamaguchi-u.ac.jp electromagnetic field (radial scalar field without a cosmological constant is also consistent with above metric ansatz [8] ). So, we try (8) type ansatz. This metric generate the following Einstein tensor
Addition, Maxwell invariant F tθ is given by
Non zero component of the stress tensor becomes as follows
From radial component of the Einstein equation (3), we can determinate function B(r) B(r) = 1
This function is consistent with temporal and angle part of the Einstein equation because the differential of the function B(r) is
That is why we conclude the new 2 + 1 Einstein-BornInfeld solution without the cosmological constant is
We notice that r must be lager than r 0 E 0 /b. Addition, α must be positive to get the 2 + 1 space-time. Next, to analyze the singular point of space-time (16), we calculate the invariant
Here, let us use the Einstein equation (3) and we get
From the invariant R, this space time has two singular points at r = 0 and r = r 0 E 0 /b. However, physical region of space-time (16) is r > r 0 E 0 /b, r = 0 singular point is not naked. On the other hand, singular r = r 0 E 0 /b is naked. That is why we conclude our new solution (16) has one naked singular point. Finally, let us consider the energy condition. We define following quantities;
Weak energy conditions (WECs) means, i) ρ ≥ 0, ii)ρ+ p ≥ 0 and iii)ρ + q ≥ 0. Then,
That is why WECs are all satisfied if the coupling α is positive. It is consistent with the spatial part of the metric is larger than zero. This condition is also derived by Maxwell type theory [5] . On the other hand,
It means the causal energy condition 0 ≤ p e ≤ 1 will violate. Moreover, if we take E 0 /b ∼ 0, p e reaches to zero and the causal energy condition will be satisfied. This means Maxwell limit of the Born-Infeld theory which is consistent with condition of the Einstein Maxwell solution [5] .
In this article, we derived a new solution of the Einstein-Born-Infeld theory without cosmological constant. A new solution (16) has no horizon and singular point lies at r = 0 and r = r 0 E 0 /b. However, physical region of the space-time (16)is larger than r 0 E 0 /b. So, we conclude there is one naked singularity in the new space-time (16). We also investigated energy condition, and weak energy conditions was satisfied. However, causal energy condition was violated. Moreover, in the Maxwell limit, causal energy condition will recovered.
